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Th MAILING DATE of this communication appears on tho cov rsh t with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

• Extensior» of time may be available under the provisions of 37 CFR 1 .136(a). tn no event however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- tf the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- tf NO period for reply is specified above, the maximum statutory period will apply and will eTtplre SIX (6) MONTHS from the maDing date of this communication. 

• Failure to reply wittiin the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

• Any reply received by the OfTice later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )M Responsive to communication(s) filed on 14 July 2003 . 
2a)S This action is FINAL. 2b)n This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e. 1935 CD, 11, 453 O.G. 213. 
Disposition of Claims 

4) S Claim(s) 1,4-24 and 74-109 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) n Claim(s) 1,4-24 and 74-109 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. ^ 

10) 0 The drawing(s) filed on is/are: a)D accepted or bj3 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). ^- 

11) 0 The proposed drawing correction filed on is: a)D approved b)n disapproved by the Exammer. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)DAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. . 

3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a daim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) Q Notice of References Cited (PTO-892) 4) CH Interview Summary (PTO-413) Paper No(s). . 

2) [D Notice of Draflsperson's Patent Drawing Review (PTO-948) 5) CD Notice of Informal Patent Application (PTO-152) 

3) n Information Disclosure Statement(s) (PT0.1449) Paper No(s) §. 6) d Other: 
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Response to Amendment 
Applicants' amendment filed on July 07, 2003 has been entered on July 14, 

2003. 

Therefore claims 1 , 4-24 as amended by the amendment and clainns 74- 109 as 
presently newly added by the amendment are currently pending in the Application. 

Claims 25-73 have been cancelled by the amendment. 

Information Disclosure Statement 

The Supplemental IDS filed on March 26, 2003 has been considered and the 
contract staff instructed to mail a copy of the initialed PTO-1449 along vAlh instant 
Office Action. 

Claim Rejections - 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1.4-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chaing et al. ( U.S. Patent no. US2002/0068458 Ai herein after Chiang) in view of Jiang 
et al. ( U.S. Patent No. 2002/0081855 Al , herein after Jiang). 

With respect to claim 1 Chaing describes a method of thin film deposition for 
integrated circuit fabrication, comprising: 

providing a substrate; ( Chaing abstract line 2, etc.) treating the substrate with a plasma 
prior to forming a organosilicate layer, ( Chiang para 0012) . 
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Chaing does not specifically mention wherein the plasma is generated in a 
reaction chamber by applying an electric field to a gas mixture comprising molecular 
oxygen (02) and molecular hydrogen (H2); 

However Jaing at least in para 0013 teaches that the H202 plasma chemistry is 
an equivalent plasma chemistry known in the art and wherein the plasma is generated 
in a reaction chamber by applying an electric field to a gas mixture comprising 
molecular oxygen (02) and molecular hydrogen (H2); 

Therefore it would have been, obvious for one of ordinary skill in the art at the 
time of the invention substitute Jiang's method of the H202 plasma chemistry and 
wherein the plasnna is generated in a reaction chamber by applying an electric field to a 
gas mixture comprising molecular oxygen (02) and molecular hydrogen (H2) for 
Chiang's method of generating plasma in Chaing's process steps to reduce or eliminate 
the resist poisoning , ( Jiang para 0013). 

The remaining limitations of claim 1 are : 
forming the organosilicate layer on the substrate; ( Chaing par 0049) and treating the 
organosilicate layer with the plasma. ( Chaing paras 0025 and 0049). 

With respect to claim 4 , Chaing describes the method of claim 1 , wherein the 
gas mixture further comprises at least one gas selected from the group consisting of 
helium (He), argon (Ar). nitrogen (N2), and combinations thereof. ( Chaing para 0025, 
etc.) 

With respect to claim 5 Chaing describes the method of claim 1, wherein the 
electric field is provided by a radio -frequency (RC) power. ( Chaing para 0025). 
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With respect to claim 6 Caing describes the method of claim 5, wherein the RF 
power is within a range of about 1 wattlcnfi2 to about 100 watts/cm2. ( rejcted for same 
reasons as et out previously) . 

Re claim 7 The method of claim 1 , wherein the reaction chamber is maintained at 
a pressure within a range of about 1 Torr to about 10 Torr. ( see rejection nrailed on 
4/7/2003) 

Re claim 8 The method of claim 1, wherein the plasma treatment is performed at 
a temperature within a range of about 50 "C to about 400 °C. { see rejection mailed on 
4/7/2003) 

Re claim 9 The method of claim 1, wherein the oxygen (02)/hydrogen (H2) 
gases are provided to the reaction chamber at flow rates within a range of about 500 
seem to about 5,000 seem. ( see rejection mailed on 4/7/2003) 

Re claimlO The method of claim 4, wherein the at least one gas is provided to 
the reaction chamber at flow rates within a range of about 500 seem to about 5,000 
seem. { see rejection mailed on 4/7/2003). 

B. Claims 1 1-24 and 74 -109 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chaing et al. ( U.S. Patent no. US2002/0068458 Ai herein after 
Chiang) and Jiang et al. ( U.S. Patent No. 2002/0081855 Al, herein after Jiang) as 
applied to claims 1,4-10 above and further in view of Vincent et al. ( U.S. pre grant 
publication No.2002/0142579A1, herein after Vincent) . 
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With respect to claims 1 1 and 74-76 Chaing and Jiang describe the method of 
claim 1 , wherein the organosilicate layer is formed by: positioning the substrate in a 
deposition chamber; 

providing a second gas mixture to the deposition chamber ( Chaing abstract line 2 etc.). 

Chinag and Jaing do not specifically describe wherein the second gas mixture 
comprises a silicon source, a carbon source, and an oxygen source; and 
applying an electric field to the second gas mixture in the deposition chamber to 
form the carbon-containing silicate layer on the substrate. 

However Vincent in paras 0058 to 0060. 0066 and 0084 describes wherein the 
second gas mixture comprises a silicon source, a carbon source, and an oxygen 
source; and applying an electric field to the second gas mixture in the deposition 
chamber to form the carbon-containing silicate layer on the substrate to combine the 
desired mechanical and electrical properties that are paramount for integrating low k 
dielectric materials in integrated circuits and to include steps of forming organosilicate 
layer in combination with low dielectric constant film. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to include Vincent's steps of the second gas mixture compriseing a 
silicon source, a carbon source, and an oxygen source; and applying an electric field to 
the second gas mixture in the deposition chamber to form the carbon-containing silicate 
layer on the substrate to combine the desired mechanical and electrical properties that 
are paramount for integrating low k dielectric materials in integrated circuits and to 
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include steps of forming organosilicate layer 
film. ( Vincent paras 0028-0029, etc.) . 
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in combination with low dielectric constant 



Re claim 12 the method of claim 11, wherein the silicon source and the carbon 
source compiise an organosilane compound having the general formula SiaCbH.Od, 
where a has a range between 1 and 2, b has a range between 1 and 1 0, c has a range 
between 6 and 30, and d has a range between 0 and 6. ( see previous rejection) 

Re claim 13.the method of claim 12, wherein the organosilane compound is 
selected from the group consisting of methylsilane (SICH6), dimethylsilane (SiC2He), 
trimethylsilane (SiC31-11o), tetramethylsilarie_(SiC4H12), methoxysilane (SiCH60), 
dimethyldimethoxysilane (SiC41-1 12O2), diethyldiethoxysilane [(SiC8H1802)] (SiC81- 
1200z), dimethyldiethoxysilane (SiC61 -1160a), diethyldimethoxysilane (SiCGH160z), 
hexamethyidisiloxane (Si2C61-1180), bis(methylsilano)methane (Si2C31-112), 
1,2bis(methylsilano)ethane (Si2C4H14), and combinations thereof. ( see previous 
rejection , rejected for the same reasons). 

Re Claim 14 the method of claim 31, wherein the oxygen source Is selected froni 
the group consisting of nitrous oxide (N20), oxygen (02), ozone (03), carbon monoxide 
(CO), carbon dioxide (C02), and combinations thereof. ( Vincent para 0031). 

Re Claim 1 S.the method of claim 1 1 , wherein the electric field applied to the 
second gas mixture in the deposition chamber is provided by a radio frequency (RF) 
power. ( Vincent para 0084). 
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Re Claim 16 the method of claim 15, wherein the RF power is within a range of 
about 1 watt/cm2 to about 500 watts/cm2.( Vincent Table 4). 

Re Claim 17 the method of claim 11, wherein the deposition chamber is 
maintained at a pressure (between about 1 Torr to about 500 Torr.( Vincent para 0070). 

Re Claim 18 the method of claim 12. wherein the organosilane compound is 
provided to the deposition chamber at a flow rate in a range of about 50 seem to about 
1,000 seem. (Vincent para 0070). 

Re Claim 19 1 he method of claim 1 1 , wherein the oxygen source is provided to 
the deposition chamber at a flow rate in a range of about 1 0 seem to about 200 seem. . 
(Vincent para 0068). 

Re Cliam 20 the method of claim 12, wherein the ratio of the oxygen source to 
the organosilane compound is about 1:1 to about 1:5. ( ( Vincent para 0062). 

Re Claim 21 the method of claim 1 1 , wherein the deposition chamber is 
maintained at a temperature between about 50 "C to about 500 X. ( Vincet table 4). 

Re Claim 22 the method of claim 1 1 , wherein the second gas mixture further 
comprises an inert gas. ( Vincent Table 4). 

Re Claim 23.the method of claim 22, wherein the inert gas is selected from the 
group consisting of helium (Me), argon (Ar). neon (Ne), xenon (Xe), and combinations 
thereof. ( Vincent table 4). 

Re Claim 24.the method of claim 22, wherein the inert gas is provided to the 
deposition chamber at a flow rate in a range of about 10 seem to about 1 ,000 seem. ( 
Vincet Table 4). 
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The presently newly added claims : 

(Claims 74-76 have been rejected along with claim 1 1 above). 

Re claim 77. The method of claim 76. wherein the electric field is provided by a 
radio frequency (RF) power. ( rejected for reasons stated under claim 5 above). 

Re claim 78, The method of claim 77. wherein the RF power is within a range of 
about 1 wattlcm2 to about 500 wattslcm2. ( rejected for reasons stated under claim 6 
above). 

Re claim 79. The method of claim 78, wherein the reaction chamber is 
maintained at a pressure within a range of about 1 Torr to about 10 Torr. (rejected for 
reasons stated under claim 7 above). 

Re claim 80. The method of claim 74, wherein the plasma treatment is performed at a 
temperature kivithin a range of about 50 ^'C to about 400 **C. (rejected for reasons 
stated under claim 8 above). 

Re claim 81 the method of claim 74, wherein the molecular oxygen (02) and 
molecular hydrogen (H2) gases are provided to the reaction chamber at flow rates 
within a range from about 500 scan to about 5,000 seem, (rejected for reasons staled 
under claim 9 above). 

Re claim 82 the method of claim 76, wherein the at least one gas is provided to 
the reaction chamber with a flow rate at a range from about 500 seem to about 5,000 
seem, (rejected for reasons stated under claim 9 above). 
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Re claim 83 the method of claim 74, wherein the silicon source and the carbon 
source comprise an organosifane compound having the general formula SiaCbHcOd, 
where a has a range batween 1 and 2, b has a range between 1 and 10. c has a range 
between 6 and 30 and d has a range between 0 and 6. (rejected for reasons stated 
under claim 1 2 above). 

Re claim 84 the method of claim 83, wherein the orgarlosifane compound is 
selected from the group consisting of methylsilane (SiCHs). dimethylsilane (SIC21hie), 
trimethylsilane (SiC3H1o), tetramethylsilane (SiC4H12), methoxysilane (SiCHSO). 
dimethyldimethoxysilane (SiC41 -11202), diethyldiethoxysilane (SiC81 -12002), 
dimethyldiethoxysifane (SiC61-11602), diethyldimethoxysilane (SiCr,H1602). 
hexamethyldisiloxane (SizC61-1180), bis(methylsilano)methane (Si2C31112), 
1 ,2bis(methylsilano)ethane (Si2C4H14) and combinations thereof, (rejected for reasons 
stated under claim 13 above). 

Re claim 85 the method of claim 84, wherein the oxygen source is selected from 
the group consisting of nitrous oxide (N20), oxygen (02), ozone (03). carbon monoxide 
(CO), carbon dioxide (002) and combinations thereof, (rejected for reasons stated 
under claim 13 above). 

Re claim 86 the method of claim 74, wherein the second electric field applied to 
the gas mixture in the deposition chamber is provided by a radio frequency (RF) 
power. (rejected for reasons stated under claims 5 and 77 above). 
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Re claim 87 the method of claim 86, wherein the RIF power is within a range 
from about 1 wattlcm2 to about 100 watts/cm2. (rejected for reasons stated under 
claims 6 and 78 above). 

Re claim 88 the method of claim 87, wherein the deposition chamber is 
maintained at a pressure between about 1 Ton" to about 10 Ton-, (rejected for reasons 
stated under claims 7 and 79 above). 

Re claim 89 the method of claim 83, wherein the organosilane compound is 
provided to the deposition chamber at a flow rate in a range of about 50 seem to about 
1,000 seem, (rejected for reasons stated under claims 9 and 81 above). 

Re claim 90 the method of claim 85, wherein the oxygen source is provided to 
the deposition chamber at a flow rate in a range of about 10 seem to about 200 seem, 
(rejected for reasons stated under claims 9 and 81 above). 

Re claim 91 the method of claim 90, wherein the ratio of the oxygen source to the 
organosilane compound is about 1 :1 to about 1 :5. (rejected for reasons stated under 
claims 20above). 

Re claim 92 the method of claim 74, wherein the second gas mixture further 
comprises an inert gas. (rejected for reasons stated under claims 22 above). 

Re claim 93 the method of claim 92, wherein the deposition chamber is 
maintained at a temperature between about 50 X to about 500 X . (rejected for 
reasons stated under claims 21 above). 
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Re claim 94 the method of claim 93, wherein the inert gas is selected from the 
group consisting of helium (He), argon (Ar), neon (Ne), xenon (Xe), and combinations 
thereof, (rejected for reasons stated under claims 23, etc. above). 

Re claim 95 the method of claim 94, wherein the inert gas Is provided to the 
deposition chamber at a flow rate In a range from about 10 seem to about 1 ,000 seem. ( 
rejected for reasons stated under claim 24 above). 

Re claim 96 smethod of thin film deposition of an organosilicate layer, 
comprising: positioning a substrate In a deposition chamber; depositing the 
organosilicate layer from a gas mixture, wherein the gas mixture comprises a silicon 
source, a carbon source and an oxygen source; and treating the organosilicate layer 
with a plasma, wherein the plasma is generated by applying an electric field to a second 
gas mixture comprising molecular oxygen gas and molecular hydrogen gas. ( rejected 
for reasons stated under claim 1, etc. above). 

Re claim 97 the method of claim 96, wherein the substrate is treated with the 
plasma before deposotion of the organosilicate layer. ( rejected for reasons stated 
under claim 1 1 , etc. above). 

Re claim 98 the method of claim 96, wherein the gas mixture further comprises at 
least one gas elected from the group consisting of helium (He), argon (Ar), nitrogen (N2) 
and combinations thereof. ( rejected for reasons stated under claim 1 1 , etc. above). 

Re claim 99 the method of claim 98, wherein the electric field is provided by a 
radio frequency (RF) power. ( rejected for reasons stated under claim 5, etc. above). 
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Re claim 100 the method of claim 99, wherein the RF power Is within a range of 
about 1 watts/cm2 to about 500 watts/cm 2. ( rejected for reasons stated under claim 6, 
etc. above). 

Re claim 101 the method of claim 98, wherein the reaction chamber Is 
maintained at a pressure within a range of about 1 Torr to about 500 Torr. ( rejected for 
reasons stated under claims 7,17 etc. above). 

Re claim 102 the method of claim 98, wherein the plasma treatment is performed 
at a temperature within a range of about 50 "C to about 400 "C. (rejected for reasons 
stated under claims 8, etc. above). 

Re claim 103.the method of claim 96, wherein the molecular oxygen (02) and 
molecular hydrogen (Hz) gases are provided to the reaction chamber at flow rates 
within a range from about 500 seem to about 5,000 seem, (rejected for reasons stated 
under claims 9, etc. above). 

Re claim 104 the method of claim 98, wherein the at least one gas is provided to 
the reaction chamber with a flow rate at a range from about 500 seem to about 5,000 
seem, (rejected for reasons stated under claims 10, etc. above). 

Re claim 105 the method of claim 96, wherein the silicon source and the carbon 
source comprise an organosilane compound having the general formula SaCbHcOd. 
where a has a range between 1 and 2, b has a range between 1 and 10, c has a range 
between 6 and 30 and d has a range between 0 and 6. (rejected for reasons stated 
under daims 12, etc. above). 
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Re claim 106 the method of claim 105, wherein the organosllane compound is 
selected from the groulp consisting of methylsilane (SiCH,3), dimethylsilane (SiC2HS), 
trimethylsilane (SiCsHIb), tetra methyl silane (SiC4Ht2), methoxysilane (SiCHSO), 
dimethyidimethoxysilane (SiC4H1202), diethyldiethoxysilane (SiC8H2002). 
dimethyldiethoxysilane (SiCrH,602), diethyldimethoxysilane (SiCE;H1sa2). 
hexamethyldisiloxane (Si2CeHrt80), bis(methylsilano)methane (Si2C3H12), 
1 ,2bis(methylsilano)ethane (Si2C4H,4) and combinations thereof, (rejected for reasons 
stated under claims 13, etc. above). 

Re claim 107 the method of claim 105, wherein the oxygen source is selected 
from the group consisting of nitrous oxide (N20), oxygen (02), ozone (03), carbon 
monoxide (CO), carbon dioxide (C02) and combinations thereof, (rejected for reasons 
stated under claims 14, etc. above). 

Re claim 108 the method of cfaim 107, wherein the oxygen source is, provided to 
the deposition chamber at a flow rate In a range of about 10 seem to about 200 seem, 
(rejected for reasons stated under claims '19, etc. above). 

Re claim 109 the method of claim 108, wherein the ratio of the oxygen source to 
the organosllane compound is about 1:1 to about 1 :5. (rejected for reasons stated under 
claims 20, etc. above). 

Response to Arguments 
Applicant's arguments filed July 14, 2003 have been fully considered but they 
are not persuasive. 
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It is noted that Applicants' analysis is based impermissible piece meal attacks on 
individual references whereas the rejection is based on the combined teachings of 
Chaing and Jiang; and Chaing, Jiang and Vincent . 

It is well settled law that, " In response to Applicant's piecemeal analysis of the 
references, it has been held that one cannot show non-obviousness by attacking 
references individually where, as here, the rejections are based on combinations of 
references. In re Keller, 208 USPQ 871 (CCPA 1981). 

Applicants' first contention that Chaing does not show a method of thin film 
deposition for Integrated circuit fabrication is not consumerate in scope with the 
presently recited claims wherein the step of method of thin film deposition for Integrated 
circuit fabrication is recited in the preamble only and need not be given patentable 
weight see Kropa V Robie. 88 USPQ 478 ( CCPA 1951). 

Applicants' next contention that Chaing does not teach the following steps recite 
d in claim 1 is not persuasive for reason set out in the rejection above and reproduced 
below. : 

providing a substrate; { Chaing abstract line 2, etc.) treating the substrate with a plasma 
prior to forming a organosilicate layer, ( Chiang para 0012) . 

Chaing does not specifically mention wherein the plasma is generated in a 
reaction chamber by applying an electric field to a gas mixture comprising molecular 
oxygen (02) and molecular hydrogen (H2); 

However Jaing at least in para 0013 teaches that the H202 plasma chemistry is 
an equivalent plasma chemistry known in the art and wherein the plasma is generated 
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in a reaction chamber by applying an electric field to a gas mixture comprising 
molecular oxygen (02) and molecular hydrogen (H2); 

Therefore it would have been obvious for one of ordinary skill in the art at the 
time of the invention substitute Jiang's method of the H202 plasma chemistry and 
wherein the plasma is generated in a reaction chamber by applying an electric field to a 
gas mixture comprising molecular oxygen (02) and molecular hydrogen (H2) for 
Chiang's method of generating plasma in Chaing's process steps to reduce or eliminate 
the resist poisoning . ( Jiang para 0013). 

The remaining limitations of claim 1 are : 
forming the organosilicate layer on the substrate; ( Chaing par 0049) and treating the 
organosilicate layer with the plasma. ( Chaing paras 0025 and 0049). 

Applicants' next contention that Jaing does not teach combining these respect 
ive plasmas nor does Jiang teach that plasma formed from H202 is equivalent to a 
plasma formed from molecular H2 and molecular 02 is not persuasive because current 
case law states " The performance of two steps simultaneously which previously have 
been performed in sequence was held to be obvious . In re Tatincloux 108 USPQ 125 ( 
CCPA 1955), see also In re Gibson . 39 F.2d. 975, % USPQ 230 ( CCPA1930). 

Therefore Applicants' performing plasma using molecular H2 and molecular 02 
is obvious in view of Jiang's teaching of plasma of H2o2 or H20 for the same purpose 
with the same results. 

Therefore claims 1 and 3-10 are obvious over the combined teachings as applied 
in the rejections. 
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Claims 1 1-24 were alleged to be allowable because Chaing was allegedly 
distinguished in the arguments under claims 1 and 3-10 above. 

However as shown above Chaing was not distinguished over claims 1 and 3-10 
therefore claims 1 1-24 are also not distinguished and finally rejected. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven H. Rao whose telephone number is (703) 
3065945. The examiner can normally be reached on 8.00 to 5.00. 

The fax phone number for the organization where this application or proceeding 
is assigned is (703) 872-9306. . 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 
309^722. 

ven H. Rao 
'Patent Examiner 

September 27. 2003. ^A/ ; 'V ^"--^ 
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